Abstract: Using a sample of Italian publicly traded firms in the period of 1996-2006, we analyze whether and to what extent the mandatory adoption of IFRS has affected the value relevance of intangible assets. Prior literature has claimed that IFRS adoption should improve the quality of accounting information and reduce information asymmetries. We find a statistically significant decrease in the value relevance of intangible assets, and in particular of goodwill, after the IFRS adoption. In contrast, in the Italian setting investors' evaluation of R&D expenditures seems not to be value relevant under either accounting standards.
Introduction
The importance of intangible assets for firms and economies as a whole has been extensively recognized (Itami, 1987; Nakamura, 2003) . Yet, several studies have claimed that accounting rules do not fully recognize the economic value of intangible assets (e.g., Amir and Lev, 1996; Hand and Lev, 2003) , and the consequences of information deficiencies on intangible assets have been widely investigated (Lev and Sougiannis, 1999; Lev and Zarowin, 1999; Aboody and Lev, 2000; Chan et al., 2001; Lev et al., 2005) . Recently, IASB, together with FASB, have considered possible revisions of accounting for intangible assets, arguing that:
"…intangible assets are an increasingly significant class of assets for a wide range of entities across many jurisdictions and … information about intangible assets is important to the needs of users. The issues are pervasive and, to the extent that the current requirements in IAS 38 are inadequate, the current accounting treatment will give rise to problems that are frequent and material unless resolved." (IASB meeting, Agenda Proposal -Agenda Paper 5A, December 12, 2007 IFRS adoption might have unclear and potentially divergent effects on the value relevance of intangible assets for several reasons. First, the exclusion of internally generated intangibles from firms' assets, while obliging a firm to report only those intangible assets with a certain acquisition value, might reduce the information on intangible assets provided to investors.
Second, the adoption of the impairment test increases the discretion in assessing the recoverable amount of goodwill. This can have two opposite consequences. On one hand, by providing investors with forward-looking information, the impairment test could enhance the value relevance of goodwill (e.g. Churyk, 2005) . On the other hand, it could facilitate opportunistic behaviors in the absence of strong control exercised by the corporate governance system (Beatty and Weber, 2006; Ramanna, 2008) .
Following prior research (e.g. Lev and Zarowin, 1999; Barth et al., 2008) , we base our inference on the contemporaneous regression of market value on different accounting
variables. An accounting variable is value relevant when its coefficient is statistically significant, signalling that it represent a relevant information for investors (Beaver, 1998; Barth, 2000; Barth et al., 2001 ).
For a sample of 267 Italian publicly traded firms operating in non-financial sectors during the period of 1996-2006, our findings indicate that intangible assets significantly complement information provided to investors by book value of equity and net income adjusted, respectively, for intangible assets capitalized and expensed. In addition, we find that the new accounting standards have affected the value relevance of accounting information, but that the adoption of IFRS has not generally enhanced the relevance of intangible assets. In particular, the value relevance of goodwill significantly decreased after IFRS adoption. The results also suggest that impairment test may provide investors with less useful information.
These findings are consistent with the interpretation that IFRS adoption is influenced by national reporting environment (Ball, 2006) , especially in a code-law country with a stakeholder model of corporate governance. We also find that the aggregate level of all intangible assets different from goodwill (i.e. net intangible assets) exhibits lower overall value relevance after the change of accounting standards. Nevertheless, when we distinguish between the different assets included in net intangible assets, we find that only licenses and "other intangible assets" experience a significant decrease in value relevance. Since "other intangible assets" include those assets comprise deferred costs under the Italian GAAP regime, their lower value relevance might be ascribed to IFRS recognition criteria that exclude internally generated intangible assets and deferred costs from firms' assets. Although investors generally evaluate intangible assets capitalized in a positive way, R&D expenditures do not appear to be value relevant under either accounting standards. Our results are consistent across industries and robust to different sensitivity checks.
This paper contributes to the existing literature in several ways. First, we complement the literature on the value relevance of intangible assets by examining the effect of accounting standards. Prior literature has extensively documented the value relevance of intangible assets (Wyatt, 2008) . Besides, scholars have proved the adverse effects related to systematic expensing of intangible assets (e.g. Lev and Zarowin, 1999; Lev et al., 2005) and claimed that capitalizing intangible assets (i.e. R&D) provides investors with more relevant information (Lev and Sougiannis, 1996; Healy et al., 2002) . These studies, however, refer to a single set of accounting standards or stem from accounting simulations. Thus, it is difficult
to assess to what extent accounting standards might affect the value relevance of intangible assets. Conversely, our study directly analyzes the consequences of different accounting standards exogenously driven by a mandatory change. Second, the value relevance literature has mainly focused on specific intangible assets (e.g. R&D, patents and trademarks, goodwill), whereas we provide comprehensive evidence on the value relevance of different categories of intangible assets. Third, we contribute to the ongoing debate on the effects of IFRS adoption. Prior literature examined the economic consequences of IFRS adoption and documented that it improves the quality of accounting information and reduces information asymmetries (Leuz and Verrecchia, 2000; Leuz, 2003; Barth et al., 2008; Daske et al., 2008) .
Other studies offered mixed results on the effects of IFRS on the value relevance of key accounting variables, such as book value of equity and net income (Bartov et al., 2005; Hung and Subramanyam, 2007; Barth et al., 2008) . However, these conclusions mostly rely on cross-country comparisons of accounting standards or within-country voluntary adoption of different accounting standards. Thus, the observed consequences of IFRS could be contingent on countries' institutional environments or firms' incentives to change accounting standards (Soderstrom and Sun, 2007; Leuz and Wysocki, 2008) . Our study complements these prior works in two ways: by holding the country setting constant, we are able to control for crosscountry and reporting environments differences; and by analyzing a compulsory change, we are able to control for the self-selection bias associated with studies focused on voluntary change of accounting standards.
The rest of the paper is organized as follows. Section 2 discusses theoretical underpinnings for mandatory adoption of IFRS and compares the accounting criteria for intangibles under Italian GAAP and IFRS. Section 3 outlines the sample selection procedure and presents the empirical model. Sections 4 and 5 discuss, respectively, the empirical results and additional analysis. Finally, section 6 concludes by summarizing the main findings.
Background
In this section, we summarize the empirical evidences on the adoption of IFRS and point out the different accounting rules of IFRS and Italian GAAP for intangible assets.
The adoptions of IFRS
In an effort to increase the international comparability of financial statements and the (Leuz and Verrecchia, 2000; Leuz, 2003; Barth et al., 2008; Daske et al., 2008) .
Nevertheless, there are also arguments suggesting that the effects of IFRS could be heterogeneous across countries and influenced by national reporting environments (e.g. Ball, 2006) , and several studies showed that country-specific institutional characteristics and market forces affect firms' reporting behavior (Ball et al., 2000; Ball et al., 2003; Burgstahler et al., 2006) . Consequently, IFRS adoption raises questions on how a code-law country with a stakeholder model of corporate governance should apply reporting standards developed for common-law environments and primarily focused on investors' needs for relevant and reliable information.
As the international accounting setter recognizes relevance as the chief qualitative characteristic of accounting information (IASC Conceptual Framework, para. 10), understanding the effect of IFRS adoption on the value relevance of accounting information is particularly pertinent to the current debate on the transition to IFRS. At present, few studies analyzed the consequence of IFRS adoption for value relevance. For example, Barth, Landsman and Lang (2008) presented a cross-country comparison between a sample of firms that adopted IFRS between 1994 and 2003 and a matched sample of firms that did not change accounting standards. They found that firms that adopted IFRS experienced a significant increase in the value relevance of net income and equity book value. Nevertheless, the comparison of the accounting standards of different countries implies the assumption that there are no differences among national macro-and microeconomic environments as long as market structures and pricing mechanisms are identical (Bartov et al., 2005) . Other studies have examined the within-country effects of IFRS adoption on the value relevance of accounting items. Bartov, Goldberg and Kim (2005) German GAAP and IFRS had the same value relevance. They found that book value of equity and net income have, respectively, higher and lower value relevance under IFRS.
While these studies are able to overcome problems related to cross-country differences, their empirical evidence is limited by firms' endogenous choice to adopt IFRS, so it is difficult to attribute the observed effects to the switching of accounting standards (Soderstrom and Sun, 2007; Leuz and Wysocki, 2008) .
Main differences between IFRS and Italian GAAP
The main divergences between IFRS and Italian accounting standards stem primarily from the dissimilar environments in which the accounting practices have been developed (Ball et al., 2000; Bartov et al., 2005) . Italy is characterized by a code-law system and a stakeholder model of corporate governance. Consequently, Italian accounting standards were developed in a highly politicized environment serving a number of stakeholders and including taxation requirements, which tend to align tax reporting and financial reporting rather than focusing on the informativeness of accounting numbers (Ball et al., 2000; Bartov et al., 2005) .
Conversely, IFRS, arising from a common-law environment, are primarily focused on the needs of current and prospective shareholders for relevant and reliable information. Thus, IFRS, compared to Italian local GAAP, represent accounting standards with higher quality (Soderstrom and Sun, 2007) , requiring, for example, better disclosure and forward-looking information (Barth et al., 2008) .
Considering intangible assets, IFRS adoption deeply changes recognition and measurement. Table 1 provides a summary of the main accounting differences.
---Insert Much has been written on the consequences of the accounting treatment of intangible assets, such as abnormal returns to investors with private information (Aboody and Lev, 2000) , lower market liquidity (Boone and Raman, 2001) , systematic undervaluation of R&D-intensive firms (Lev et al., 2005) , and decreasing value relevance of key accounting information (Lev and Zarowin, 1999) . Other studies have used R&D outlays as a proxy of internally generated intangible assets and analyzed how alternative accounting treatments affect the value relevance (e.g. Lev and Sougiannis, 1996) . However, there is scant empirical evidence on whether a different accounting treatment directly affects the value relevance of intangible assets. Previous studies refer to a single set of accounting standards or stem from accounting simulations and make it difficult to assess to what extent accounting standards might affect the value relevance of intangible assets.
IFRS and Italian GAAP distinguish between distinct phases of the innovation process, and both admit the capitalization of certain R&D investments. In particular, Italian GAAP requires companies to expense only basic research investments and allows capitalizing development and applied research costs. Conversely, under IFRS, only development costs can be capitalized, whereas all basic and applied research investments should be recognized as expenditures. Thus, according to Italian GAAP, the existence of a specific research project distinguishes between basic and applied research costs, whereas IFRS accounting treatment of R&D stems from concerns about the greater uncertainty of future economic benefits of both basic and applied research compared to development costs (IAS 38 2004, paragraph 58) .
Prior literature has extensively analyzed the value relevance of R&D expenditures (e.g. Sougiannis, 1994) and, simulating R&D capitalization, found that capitalizing rather than expensing R&D provides more relevant information (Lev and Sougiannis, 1996 , Chambers et al., 1998 , Healy et al., 2002 (Fields et al., 2001) .
Accordingly, the impairment test will align the book value of goodwill with the present value of the future cash flows expected to be derived from goodwill. Prior studies suggest that in the U.S. the value relevance of goodwill has improved with the introduction of the impairment test (Hirschey and Richardson, 2002; Churyk, 2005; Chen et al., 2006; Hayn and Hughes, 2006; Bens et al., 2007; Chambers, 2007) . On the other hand, there are arguments suggesting that the greater discretion of the impairment test could also facilitate opportunistic behaviours, especially in the absence of strong control exercised by the corporate governance system (Beatty and Weber, 2006; Ramanna, 2008) . Thus, the implementation of new accounting standards for goodwill may be affected by firms' reporting behaviour (e.g. Ball et al., 2000; Ball et al., 2003; Burgstahler et al., 2006; Ball, 2006) and hence is subject to local institutional factors. In particular, considering the Italian reporting environment characterized as code-law country with a stakeholder model of corporate governance, the value relevance of goodwill is at risk to be influenced by potential managerial opportunistic behaviour.
Research design

Data
The sample is an unbalanced panel covering the period of 1996-2006. In particular, the years In this way, we eliminated 24 firms that did not adopt IFRS in 2005 as they did not report a consolidated financial statement, reducing our sample to 269 firms (1.790 observation-years).
Finally, following prior research (Collins et al., 1997; Hung and Subramanyam, 2007) 
Empirical Methodology
Our research design is based on contemporaneous regressions of equity market values on accounting variables. In particular, the price model employs stock market value as an informative benchmark of accounting information in order to understand what information is reflected in firm value or the timeliness of information (Kothari and Zimmerman, 1995; Barth, 2000) . Thus, an accounting amount is deemed value relevant if its coefficient is statistically significant, thus reflecting information relevant to investors (Beaver, 1998; Barth, 2000; Barth et al., 2001 ).
We investigate the incremental and relative value relevance of intangible assets (Biddle et al., 1995) . In particular, we first consider the incremental value relevance of intangible assets with respect to key accounting variables, that is, whether intangible assets significantly complement information provided to investors by book value of equity and net income adjusted, respectively, for intangible assets capitalized and expensed. Accordingly, we estimate a set of nested regression models: model 1 is restricted to the adjusted book value of equity (book value of equity less intangible assets) and adjusted net income (net income plus intangible assets expensed); models 2 and 3 further include intangible assets capitalized and R&D expensed. In order to infer the incremental value relevance of intangibles, we test the increment in R-squared between nested regressions. Thus, a statistically significant F test of the difference in R-squared between the first and second (third) models provides evidence that intangible assets significantly complement information contained in the adjusted book value of equity and the adjusted net income. where MV it = stock market value of equity, computed as the product of the number of common shares outstanding and stock price at the end of third month following year t.
adjBVE it = book value of common equity less total intangible assets capitalized in year t.
adjNI it = net income before extraordinary items plus intangible assets expensed in year t. YR = year dummies.
Model (2) includes intangible assets capitalized (i.e., net intangible assets and goodwill) and R&D expenditures in addition to book value of equity and net income. We run the two following regressions:
where MV, BVE, NI, YR are defined above.
NetINT it = net intangible assets capitalized in year t, excepting goodwill. It includes the following variables defined in model 3: brand and patents, licenses, computer software, other intangible assets, R&D capitalized.
GOOD it = net amount of goodwill capitalized in year t.
R&Dexp it = research and development expenditures of year t reported in the income statement.
The intangible assets reported in the two accounting regimes reflect the difference in accounting methods between Italian GAAP and IFRS (see Table 1 BRPAT it = net book value of brands, patents and trademarks capitalized in year t.
LIC it = net book value of licenses, franchises and production rights capitalized in year t.
SOFT it = net computer software costs capitalized in year t.
OTHINT it = all other net intangible assets capitalized in year t and not recognized in the previous categories of brand and patents, licenses, and computer software. It comprises deferred costs under the Italian GAAP regime.
R&Dcap it = net research and development costs capitalized in year t. It comprises advanced research and development costs under the Italian GAAP regime, whereas it includes only development costs under IFRS.
In order to control for scale effects of price models, we follow previous literature (Kothari and Zimmerman, 1995; Barth and Kallapur, 1996) and deflate dependent and independent variables by total assets in each regression. Despite the consistency of our findings across different periods, we are careful in ascribing the increase of intangible assets to IFRS adoption. The growth of intangible assets could reflect a time trend that reveals the economic importance of intangible resources in the modern economy (Nakamura, 2003) . Accordingly, comparing the trend of tangible and intangible assets over time, Figure ---Insert the magnitudes of the differences are not statistically significant due to a lack of power for the t-tests, which are always far below the conventional significance level of 80%. Thus, the shortfall in significance is likely to be due to the small sample size or to an anticipation of the IFRS effect. In particular, in order to minimize reconciliation items in 2004, firms might have gradually transitioned to IFRS in previous years (Lang et al., 2003) . Table 4 reports Pearson correlation coefficients among the main variables used in the empirical analyses. The results indicate that there are several significant correlations between some of the explanatory variables, but none of them is particularly high. Tests for multicollinearity demonstrate that correlations among independent variables are not worrisome since individual (average) variance inflation factors are below the conventional level of 10 (6) and condition numbers are close to 1.
Results
Descriptive Statistics
---Insert Table 4 about here --- Table 5 presents the estimation results of models 1, 2 and 3 for the period of 1996-2006. We cluster the standard errors by firm to correct for potential serial correlation. We also include year dummies in order to control for time effects.
Regression Analysis
The Value Relevance of Intangible Assets
---Insert Table 5 about here ---The findings of model (1) indicate that the adoption of IFRS has opposite effects on the value relevance of net income and book value of equity. In particular, book value of equity adjusted for intangible assets capitalized (adjBVE) is value relevant under both accounting regimes (respectively, 1.28 for Italian GAAP and 0.57 for IFRS), but the compulsory adoption of IFRS significantly reduces its value relevance (F-value of difference 11.49, p-value <.01).
Conversely, net income adjusted for intangible expensed (adjNI) is value relevant only under the IFRS regime. However, the difference between accounting standards is not statistically significant to support a positive effect of IFRS adoption. Overall, these findings hold also for models (2) and (3). Moreover, across all models the statistical significance of the Chow test indicates that changing accounting standards significantly affects the value relevance of accounting values (F-value 37.62, and 42.39 and 28.59, respectively, in the second and third models, p-value <.01 for all models), and time control variables are also highly significant.
Models (2) and (3) investigate the incremental value relevance of intangible assets. The test of differences in R-squared signals that model 2, including intangible assets, significantly complements information provided by the adjusted book value of equity and adjusted net income. In particular, F-values of differences in R-squared between models (1) and (2) includes those assets that firms do not recognize in a specific category of intangible assets and comprises deferred costs under the Italian GAAP regime, its lower value relevance may be attributed to IFRS recognition criteria that exclude internally generated intangible assets and deferred costs from firms' assets.
As for the question of expensing or capitalizing R&D costs, we can observe that the Italian GAAP requirement to capitalize applied research and development costs does not provide relevant information to investors since the coefficient of capitalized R&D (R&Dcap) is not statistically significant. Conversely, following IFRS adoption, capitalized R&D (R&Dcap) includes only development costs, and its coefficient becomes value relevant (6.31, p-value <.05). However, we fail to detect the statistical significance of this effect.
High-Tech versus Low-Tech Industries
In Table 6 we test whether the relative value relevance of intangible assets differs between high-tech and low-tech industries.
---Insert Table 6 with IFRS adoption, but we failed to detect significant differences between the coefficients.
The impairment test of goodwill
Since previous findings have shown that the value relevance of goodwill significantly decreases after the IFRS adoption, tables 7 and 8 present results for model (2), including the effect of, respectively, the impairment test and the impairment loss on the value relevance of goodwill.
In addition to requiring the systematic amortization of goodwill, Italian GAAP also required an evaluation of whether extraordinary events or changes reduced the value of goodwill, as any other asset in the balance sheet. However, the difference between Italian GAAP and IFRS is that in the latter regime impairment test replaces systematic amortization for goodwill and therefore it is not conceived as an extraordinary and infrequent event. Table 7 reports evidence consistent with previous findings of significant decrease in the value relevance of goodwill and net intangible assets after the IFRS adoption.
---Insert Table 7 Considering the amount of goodwill impairment loss (Imp. Loss Good.), the results reported in Table 8 reveal that investors significantly priced impairment losses of goodwill in both accounting regimes (2.84 for the Italian GAAP and -9.85 for the IFRS).
---Insert Table 8 about here ---However, the coefficient of goodwill impairment loss becomes negatively associated with market value after the IFRS adoption. Overall, results of Table 7 and 8 provide significant evidence that the introduction of the impairment test of goodwill and the subsequent higher discretion in goodwill valuation might not convey more useful information, possibly because of the potential discretional behavior introduced by the impairment test under IFRS.
Robustness Checks
We conducted additional analyses to test whether our results might be affected by factors other than the accounting standards change.
In order to ensure that the documented IFRS effect is driven by the accounting standards change rather than other factors, such as time trends, in Table 9 we examine whether significant changes in the annual value relevance of intangible assets also occurred in the period before IFRS adoption.
---Insert Table 9 about here ---We do not find any significant changes in the annual value relevance of goodwill and net intangible assets in the 1996-2004 period. Nevertheless, a significant change in the value relevance of R&D expenditures occurred throughout the Internet bubble (1999) (2000) ,
proving that investors' evaluation of R&D expenditures might also be affected by economic factors.
One possible concern about our results is related to the different length of the Italian GAAP and IFRS periods and to the use of an unbalanced sample of firms. In order to address this concern, we ran again our analyses requiring each firm to have data in both pre-and post-IFRS adoption periods and using different time windows. Specifically, we analyzed the value relevance of intangible assets considering two different periods of Italian GAAP adoption, ---Insert Table 10 about here ---
The results reported in Table 10 ---Insert Table 11 about here ---
The findings of Our results indicate that intangible assets significantly integrate the information provided by book value of equity and net income, adjusted for intangible assets capitalized and expenditured, respectively. This finding is important as it suggests that information on intangible assets reported in financial statements is considered by investors in their valuation of a company. However, Italian companies experienced a statistically significant decrease in the value relevance of intangible assets after the accounting standards change. In particular, IFRS adoption had a negative effect on the value relevance of goodwill. This significant decrease is also consistent across high-and low-tech industries and is confirmed by the other robustness checks presented in the paper. Moreover, we find a negative effect of impairment loss on the value relevance of goodwill after the IFRS adoption. This result may suggest that in a reporting environment characterized by a weak corporate governance system and low financial transparency, such as the Italian one, the introduction of the impairment test of goodwill and the subsequent higher discretion in goodwill valuation might not convey more useful information due to potential discretional behavior. In addition, we document that the aggregate of the other intangible assets different from goodwill (i.e. net intangible assets) exhibits overall lower value relevance after IFRS adoption. However, when we distinguish between the different intangible assets, we find that licenses and "other intangible assets" experience a significant decrease in value relevance. Since "other intangible assets" comprise deferred costs under the Italian GAAP regime, their lower value relevance is ascribable to IFRS recognition criteria that exclude internally generated intangible assets and deferred costs from firms' assets. These findings suggest that the introduction of IFRS and the consequent derecognition of internally generated intangible assets and deferred costs produce a modest effect on the value relevance of intangible assets. Finally, we show that R&D expenditures do not appear to be value relevant under either accounting standard. This result could be ascribed to the peculiarity of the Italian setting, as a previous study (Hall and Oriani, 2006) has shown how in Italy, unlike other countries, the stock market valuation of R&D investments is not significantly different from zero.
Despite the consistency of our findings across various sensitivity checks, we acknowledge some limitations and the consequent risks of generalizing these results. First, we have analyzed a short time period following IFRS adoption; consequently, the negative effect of IFRS could be transitory. Second, our findings are primarily related to the Italian reporting environment. Analyzing the effect of mandatory IFRS adoption in other European countries could provide further evidence of the effect of accounting standards on the value relevance of intangible assets. Third, our analysis does not entail footnote disclosure, which, like recognition criteria, could vary across different accounting regimes.
Taken as a whole, our evidence suggests that, even if the adoption of IFRS was motivated by the need to increase the value relevance of accounting information, the compulsory adoption of IFRS has not enhanced in general the relevance of accounting information on intangible assets. Although accounting standards are focused on investors' needs for relevant and reliable information, the implementation of accounting standards depends on firms' reporting behaviours and hence might be subject to local institutional factors i For ease of exposition we use the terms "IAS" and "IFRS" interchangeably. However "IAS'' refers to the International Accounting Standards issued by the International Accounting Standards Committee (IASC), and "IFRS" refers to the International Financial Reporting Standards issued by the International Accounting Standards Board (IASB). Similarly, the term "Italian GAAP" refers to the Italian Accounting Standards. ii In the empirical analysis, deferred costs are included among other intangible assets. e Net Intangible assets = Total intangible Assets -Goodwill *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level in a two-tailed test Variable Definitions: BVE = book value of common equity in year t, deflated by total assets. adjNI = net income before extraordinary items in year t, deflated by total assets. adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. TANG = total net tangible assets capitalized in year t, deflated by total assets. INTANG = total net intangible assets capitalized in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets.
NetINT
= net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables: brand and patents, licenses, computer software, other intangible assets, R&D capitalized. BRPAT = net book value of brands, patents and trademarks capitalized in year t, deflated by total assets. LIC = net book value of licenses, franchises and production rights capitalized in year t and deflated by total assets. SOFT = net computer software costs capitalized in year t, deflated by total assets. OTHINT = all other net intangible assets capitalized in year t and not recognized in the following specific categories: brands and patents, licenses, computer software. Deflated by total assets. It comprises deferred costs under the Italian GAAP regime. R&Dcap = net research and development costs capitalized in year t and deflated by total assets. It comprises advanced research and development costs under the Italian GAAP regime, whereas it includes only development costs under IFRS. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. D_Imp.loss Good = dummy variable taking the value one if a firm reports an impairment loss of goodwill in year t, and zero otherwise.
Imp.loss Good = impairment loss of goodwill reported in year t, deflated by total assets. MV = stock market value of equity, computed as product of number of common shares outstanding and stock price at the end of the third month following year t. Deflated by total assets. adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets. NetINT = net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables: brand and patents, licenses, computer software, other intangible assets, R&D capitalized. BRPAT = net book value of brands, patents and trademarks capitalized in year t, deflated by total assets. LIC = net book value of licenses, franchises and production rights capitalized in year t and deflated by total assets. SOFT = net computer software costs capitalized in year t, deflated by total assets. OTHINT = all other net intangible assets capitalized in year t and not recognized in the following specific categories: brands and patents, licenses, computer software. Deflated by total assets. It comprises deferred costs under the Italian GAAP regime. R&Dcap = net research and development costs capitalized in year t and deflated by total assets. It comprises advanced research and development costs under the Italian GAAP regime, whereas it includes only development costs under IFRS. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. D_Imp.loss Good = dummy variable taking the value one if a firm reports an impairment loss of goodwill in year t, and zero otherwise. b F-test for the null of equality between coefficients. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level in a two-tailed test Variable Definitions: adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets. NetINT = net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables defined in model 3: brand and patents, licenses, computer software, other intangible assets, and R&D capitalized. BRPAT = net book value of brands, patents and trademarks capitalized in year t, deflated by total assets. LIC = net book value of licenses, franchises and production rights capitalized in year t and deflated by total assets. SOFT = net computer software costs capitalized in year t, deflated by total assets. OTHINT = all other net intangible assets capitalized in year t and not recognized in the following specific categories: brand and patents, licenses, and computer software. Deflated by total assets. It comprises deferred costs under the Italian GAAP regime. R&Dcap = net research and development costs capitalized in year t and deflated by total assets. It comprises advanced research and development costs under the Italian GAAP regime, whereas it includes only development costs under IFRS. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. aerospace, computers, office machinery, electronics-communications, pharmaceuticals, scientific instruments, motor vehicles, electrical machinery, chemicals, other transport equipment, non-electrical machinery. b T-statistics based on standard errors clustered by firm are in parentheses. c F-test for the null of equality between coefficients. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level in a two-tailed test Variable Definitions: adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets NetINT = net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables: brand and patents, licenses, computer software, other intangible assets, R&D capitalized. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. b F-test for the null of equality between coefficients. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level in a two-tailed test adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets. D_Imp.loss Good = dummy variable taking the value one if a firm reports an impairment loss of goodwill in year t, and zero otherwise. NetINT = net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables: brand and patents, licenses, computer software, other intangible assets, and R&D capitalized. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. b F-test for the null of equality between coefficients. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level in a two-tailed test adjBVE = book value of common equity less total intangible assets capitalized in year t, deflated by total assets. adjNI = net income before extraordinary items plus intangible assets expensed in year t, deflated by total assets. GOOD = net amount of goodwill capitalized in year t, deflated by total assets. Imp.loss Good = impairment loss of goodwill reported in year t, deflated by total assets. NetINT = net intangible assets capitalized in year t, excepting goodwill. Deflated by total assets. It includes the following variables: brand and patents, licenses, computer software, other intangible assets, and R&D capitalized. R&Dexp = research and development expenditures in year t reported in income statements and deflated by total assets. 
FIGURE 1
Time trend of Tangible and Intangible Assets (mean values)
Variable Definitions:
Tangible Assets = Net Tangible assets deflated by Total Assets Intangible Assets = Net Intangible assets deflated by Total Assets
